Does Diazinon Pose a Threat to a Neighborhood Stream in
-YES, especially to aquatic life. Diazinon concentrations in 13 of 64 samples collected at Lafayette Creek exceeded the criteria established for the protection of aquatic life. may be applied in excess. Since the 1960's, the use of organophosphorus insecticides, especially diazinon, has increased substantially. Past national studies have found pesticides (insecticides, herbicides, and fungicides) in streams in all regions of the Nation, and diazinon has been one of the most frequently detected (U.S. Geological Survey, 1997) . In one nationwide study, diazinon was one of the four most commonly detected insecticides in urban stream samples (Fuhrer and others, 1999, p. 62) .
Why should I be concerned?
Although insecticides such as diazinon are poisons designed to kill insects, they can also kill or harm fish and other aquatic organisms and indirectly affect the health of other wildlife populations, such as birds. For example, when diazinon enters streams it can kill aquatic insects such as dragonfly and damselfly larvae. In the stream environment, dragonfly larvae and adult dragonflies are an important link in the natural food chain. Dragonfly larvae survive by preying on other aquatic organisms such as mosquito larvae; in turn, dragonfly larvae serve as a food source for fish. 
EXPLANATION
Dragonflies that survive to adulthood become an important part of the diet for birds such as the purple martin. Although concentrations of diazinon that kill aquatic organisms such as the dragonfly larvae may not be high enough to kill fish and birds directly, these animal populations may still be harmed because elimination of the dragonfly larvae disrupts the food chain. As a result, adult mosquito populations that were once controlled by dragonflies and damselflies may become a nuisance, and fish and bird populations that were once dependent on adult dragonflies for part of their diets may decrease.
How does diazinon get into streams?
Diazinon and other pesticides applied directly to the soil or grass can be washed off into nearby storm drains and ditches which typically transport water to streams and lakes. The persistence of diazinon in soils affects how much of the chemical is available for transport to these surface-water bodies. In the soil, chemicals break down into other substances. The amount of time it takes for half the pesticide to break down is called the half-life of the chemical; the halflife of diazinon in soil is 39 days (Agricultural Research Service, 1995) . Thus, a heavy rainstorm can wash a substantial amount of the chemical into streams and lakes, including diazinon that was applied several weeks earlier.
Where is the Lafayette Creek watershed?
Lafayette Creek is a small stream located in northeastern Tallahassee (see map). The Lafayette Creek watershed is almost entirely residential (about 90 percent) and covers about 10 square miles. Water flow in the stream is low but variable, and is highly dependent on rainfall. During periods of little rain, the stream stops flowing or is dry; during heavy rains, the stream can overflow its banks. The Lafayette Creek watershed was selected because it is a small basin in a predominantly residential area, and because it would be a good indicator of the effect of residential land-use activities on water quality.
How was the study done?
The water quality in Lafayette Creek was studied as part of the National Water-Quality Assessment Program of the U.S.Geological Survey. This is a long-term program designed to (1) assess water-quality conditions for large parts of the Nation's freshwater streams, rivers, and aquifers; (2) describe how water quality changes over time; and (3) improve our understanding of the factors that affect water quality. In streams, levels of contaminants and their potential effects on the environment vary throughout the year, and largely depend on the amount of water flowing. Frequent monitoring is needed to characterize variations in contaminants (Fuhrer and others, 1999, p.18) . Samples from Lafayette Creek were collected weekly from March through October 1993, and monthly from November 1993 through December 1995. On several occasions during these time periods, the stream was not flowing or was dry, and scheduled sampling could not be completed. Sampling streams during rainstorms for water quality can sometimes provide clues about how pesticides and other contaminants are transported to surface water. Increased monitoring during rainstorms is also necessary because the vulnerability of streams to contamination is related to the flow conditions. For these reasons, stream samples were collected more often (at intervals ranging from 1 to 11 hours) during a tropical storm that passed through the area in August 1994. This storm produced over 8 inches of rain from August 14-17 (National Oceanic and Atmospheric Administration, 1995). 1996) ; this guideline was not exceeded in any Lafayette Creek water samples. Diazinon was detected in 92 percent of all samples collected from the stream and it was detected throughout the year during the sampling period, which indicates the frequency of diazinon use and its persistence in the aquatic environment. Diazinon concentrations were low ranging from about 0.002 to 0.28 micrograms per liter. Generally, there were no noticeable patterns in the diazinon concentrations; however, some increases in concentration were noticed during the more frequent sampling conducted during the tropical storm in August 1994. During that tropical storm, diazinon concentrations increased immediately after the peak in stream discharge occurred (see graph). Diazinon concentrations exceeded the aquatic-life criterion in four samples.The August 1994 tropical storm produced flood conditions on Lafayette Creek (see photos) and probably washed off much of the diazinon applied in the days or weeks since the last rain. Read and follow directions on the package label, especially usage amounts. Do not overapply.
Location of Lafayette Creek and watershed in northeastern Tallahassee
Apply only to affected plants or areas.
Store package in a safe place protected from rain.
Minimize spraying or spilling onto paved surfaces.
Consider using nonchemical methods of controlling insects.
Do not apply diazinon to the lawn before a heavy rain or before watering the lawn. Similar studies in other cities in the Nation have shown high percentages of samples with diazinon detections and exceedances of the aquatic-life criterion. For example, diazinon was detected in 90 to 100 percent of the samples collected from six urban streams in Georgia, Virginia, Indiana, Texas, Nevada, and Oregon. Diazinon concentrations in 9 of 11 urban areas exceeded the aquatic-life criterion in multiple samples. Unlike Lafayette Creek, streams in four urban areas (Dallas-Fort Worth, Virginia Beach, Indianapolis, and Denver) had diazinon concentrations that sometimes exceeded the human lifetime health advisory for drinking water.
Comparison of diazinon concentrations in streams from 11 States (TX, Texas; NV, Nevada; VA, Virginia, IN, Indiana; FL, Florida; CO, Colorado; NY, New York; OR, Oregon; GA, Georgia; CT, Connecticut; PA, Pennsylvania).
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The Florida Yards & Neighborhoods Program is a public education and outreach program available through many University of Florida Extension offices that shows homeowners how to design and maintain a yard that uses less water, fertilizer and pesticides. Contact the program in Leon County (850-487-3004) or statewide (852-392-7938 
